The responsibility of nurses is to provide and maintain oral health in healthy/unhealthy individuals, to help those without this habit to achieve oral health habits, to prevent the complications caused by drug treatment and to provide patient counseling services and education. The aim of this research was to evaluate the effect(s) of regular oral care which made use of a solution that contained aloe vera in the treatment of patients with COPD suffering from mucositis.
Introduction
The oral cavity is a central part of the body for most people [1] . Verbal and nonverbal communication occurs through the oral cavity. Food intake and functions that are crucial for living also depend indirectly on the adequate functioning of the oral cavity. The anatomy of the oral cavity also affects the images we have of people [1] .
In a study of elder people, MacEntee et al. stated that oral health comprised three independent components: (a) comfort: including pain and nutrition; (b) oral hygiene: emphasizing the significance of a clean mouth from individual and social perspectives; (c) general health: reflecting the interaction between the mouth and all other parts of the body [2] .
Evidence shows that oral health has a significantly direct impact on systemic heal [1] and thus, to meet the oral care needs of patients, we should evaluate oral care products. Scientific findings have shown that oral health has an effect on general health and the development of systemic diseases [3] .
There are a number of factors that facilitate common oral problems [4] , including: Oral care is accepted as one of the basic elements of nursing care by many researchers [3, 4] . Oral care is a nursing initiative that should be taken into consideration in order to provide for a patient's comfort [4] . In addition, oral care becomes an essential initiative to ensure a patient's comfort in cases of chronic diseases such as COPD, which affects general health. Oral mucositis formation that occurs in response to inhaled corticosteroid treatment particularly in COPD patients -causes oral complications such as oral dryness, candidiasis and dental changes (these are the most common effects) [5, 6] . Corticosteroids constitute the most commonly used drug group within the treatment protocols of COPD patients [7, 8] . The effects of corticosteroids used in the third degree stage of COPD have not been explained yet. Although corticosteroids are not used primarily in COPD, they are used in combination with bronchodilator drugs in hypoxemia, and in cases where symptoms are severe and other drugs do not serve. Glucocorticosteroids are powerful anti-inflammatory and immunosuppressive drugs. Systemic corticosteroids have many side effects. Oral or parenteral corticosteroids are used for acute COPD attacks, and they generally work quite effectively [7] [8] [9] . Side effects of systemic corticosteroid use include obesity, myopathy, hypertension, psychiatric problems, diabetes mellitus, osteoporosis, thinning of the skin and ecchymosis. Yet inhaled corticosteroids have fewer side effects, and these are due to the accumulation in the oropharyngeal area. The most commonly seen side effects are dysphonia (an impairment in the ability to produce voice sounds), oropharyngeal candidiasis and coughing. Mucositis formation is one of the side effects of these drugs. Correct use of the drug and proper oral care protocols minimize these side effects [4] .
The oral mucosa contains epithelium and connective tissues; it is also the first site for the body's immune system. The oral mucosa harbors generally harmless micro-organisms. These micro-organisms become harmful and result in infections due to viral, fungal or bacterial activities when the immune system is suppressed (especially when corticosteroids are used). Oral problems that develop due to corticosteroid use, and cause mucositis formation are oral dryness, dental plaque and candida infections [10] .
Oral Mucositis
Oral mucositis is described as the inflammation and ulceration of oral mucosa. Typically, it involves erythematous, focal or diffuse ulcerative lesions similar to a bruise. Mucositis becomes severe within seven days, and worsens due to the treatment used [10] . In the oral cavity, it is mostly seen in the moving parts of the mucosa of the cheek such as the lips, soft palate and both sides of the tongue. Generally, factors that affect the frequency and severity of mucositis are age, body structure, bone marrow suppression and decrease in cells that produce blood, dental prostheses, smoking and alcohol use, decayed teeth, decreased liquid consumption, diarrhea, vomiting and drugs such as corticosteroids and chemoterapics [10, 11] .
Protective function of the epithelium depends mostly on keratin formation and squamatization and desquamation of the epithelium cells [12, 13] . As a result of the dysfunction of this mechanism, oral mucositis occurs. Normal renewal of the mucosal layer is adversely affected by the action of drugs such as antineoplastics and corticosteroids. The mucosa gets thinner due to the cells that do not renew and desquamation starts, and mucosa becomes atrophied. Thus, food and drink consumption becomes traumatic and, as a result, the damage in the mucosa gets more severe and ulceration starts. The size of the ulceration expands due to the surface damage that is not treated [14] .
Oral mucositis occurs due to the direct toxic effects of the drugs or as an indirect effect of the myelosuppression [13] . New findings from studies conducted on mucositis formation show that it occurs within 2-3 weeks with five major phases: (1) onset, (2) upregulation and response, (3) diffusion and signal, (4) ulceration, and (5) healing [13, 14] . After oral mucositis formation, various changes occur within the oral cavity. Color changes can include white areas in the mouth, mouth redness, colorless lesions and ulcers. Oral moisture changes relate to changes in the saliva, such as an increase or decrease in the secretion amount. Hygienic changes arise from mouth odor and color changes of teeth, and general changes in mucosal integrity include mucosal breaks, ulcers and cuts [15] [16] [17] .
Mucositis associated with acute and chronic symptoms causes anorexia, cachexia, dehydration and malnutrition to the extent that parenteral nutrition may be required [13, 15] . Mucositis causes difficulty in chewing, swallowing and speaking, inflammation, edema and lesions. Pain associated with mucositis is the most reported complaint by patients [17] . Mucositis formation impedes a patient's motivation to continue with his/her treatment. Mucositis has a major impact on the quality of life, and causes serious clinical complications [13, 14] .
Oral mucositis and nursing care
Teeth and gum diseases and the presence of mucositis affect basic functions like communication, nutrition, sense of taste and breathing [18, 19] . First of all, it is essential to provide a proper diagnosis in order to prevent and treat mucositis. Oral examination should be continued in order to make an early detection of oral lesions throughout the treatment. It is recommended that an oral examination follows a series of guidelines that include: x Reviewing the effect on the quality of life [20] .
Oral complications cause an increase in the pathogens that come from the lungs or are blood-borne and life-threatening. Regular, continuous oral care that includes patient education is needed in order to prevent these complications [3, 20] . Oral care prevents infection and decreases pain and bleeding by assisting the maintenance of healthy microbial flora. Continuation of oral health decreases the risks for dental complications [20, 21] .
There are many agents used for the treatment of oral mucositis among nursing initiatives, yet nearly all of these agents are chemical substances. Today, there is an increasing tendency for alternative agents because they support treatments and can decrease the complications of medical treatments. Therefore, the use of aloe vera is thought to be an alternative to oral care agents for the treatment of oral mucositis that can be clinically severe [19, 22 ] . The fact that "aloe vera" has promising preclinical activities, low price and popularity among patients makes it an ideal alternative drug. When we analyze the data obtained, "aloe vera", in contrast to all the other known agents, is a totally natural product [18] . The most well-known effects of aloe vera include its role as an antifungal, anti irritant, infection preventive, pain decreasing, detoxification and stimulant for cell growth [23] . Therefore, the use of aloe vera may be helpful for oral care and mucositis treatment. It may be used topically three times a day for many types of injuries thanks to its analgesic effect, except for sporting injuries. Fresh juice made of "aloe vera" leaves is an effective anesthetic for insect-bite in adults. "Aloe vera", used orally or topically, is effective against many bacteria [23] .
Clorhexidine, ethyl alcohol-free antibacterial mouthwash, sodium bicarbonate, isotonic serum commonly used now for oral care and expected to show side effects as antibiotic resistance, bad taste and discoloration [24, 25] . Also mentioned chemicals frequently studied but aloe vera solutions, as an oral care solution, have not studied to the same extend. Aloe vera may be used easily for oral care because its topical use is more common than other types of use and have certain amounts of nutrient content. There are no serious complaints about aloe vera in the published research, except retrospective complaints, and this makes aloe vera's use more widespread [18, 24] .
Materials and Methods

Ethical issues
Throughout the study, the ethical role for research described in the Helsinki Declaration was followed. The study was approved by Atatürk University Institute of Health Sciences Ethical Council and the headquarters of Yakutiye Research and Education Hospital. Written and verbal consent was gained for every subject, and the participation of these subjects in the study was voluntary. Subjects were explicitly informed about the intervention, and that they had the right to withdraw at any point without giving any reason.
Study population
An experimental design was used in order to evaluate the effect of aloe vera solution on the treatment of mucositis. A university hospital located in Erzurum was the setting for this study. It's an education and research hospital and 50% of its patients receive medical care/ are treated in this institution. Convenience sampling was used to recruit a sample of 102 patients: Patients who were diagnosed as COPD medically, according to the GOLD criteria, had mucositis formation due to corticosteroid use for a period of six-months or earlier, and who had visited and received medical care at the Department of Pulmonary Diseases of Aziziye Research Hospital between March and July 2009 were included in the research. Of these patients, 42 were excluded from the research because they did not complete the physical examination and practice period of 15 days: 30 patients were discharged, 3 patients died, 4 patients were transferred to another health institution and the treatment protocols of 5 patients were changed. The research was completed with 60 patients who were diagnosed with COPD at the clinics of the hospital, had mucositis due to corticosteroid use, were open to communication and mutual aid, and agreed to participate in the research. Of these patients, 30 were randomly selected into an experimental group and the other 30/the rest made up a/the control group. 
Data collection
Instruments
Data collection form: A Patient Diagnosis Form was developed, informed by the literature, and contained characteristic features such as age, sex and educational status of the patient. Personal information such as diagnosis, systemic diseases, intraoral prostheses, smokingalcohol use, decayed teeth, periodontal diseases, habit of regular tooth brushing, habit of regular oral examination, oral dryness and sense of taste, oral hygiene and amount of daily liquid consumption of the patient was also sought [26, 27] .
Mucositis scaling index:
The "Patient Complaint Index (PCI)" and "Mucositis Index of Researcher (MIR)" were originally developed by Mahood et al. [27] in the USA in 1991, and based on the Mucositis Assessment Index of the World Health Organization. In Turkey, it was used by Şener [28] (Şener 1995) in a study to evaluate the role of oral hygiene and the effect of mouth wash (3x1) with chlorhexidine on mucositis incidence and its severity in 1995 with patients who were undergoing chemotherapy. The PCI and MIR assess the same components when evaluated by patients it is known as PCI; when evaluated by nurses/researchers it is known as MIR [28] .
The PCI was used by the patient or a family member from the first day of the medical examination (Day 1) and continued for 15 days with complaints scored according to his/her intra oral pain, and these were marked on the index daily. The MIR was completed by the researcher on the 1 st (Day 1) and 15 th (Day 15) observational day following a physical examination and determining the severity of oral mucositis. Both indexes were rated on a score from 0 to 4 points. The rating is shown in Figure 1 .
The data for the research study were collected between March and July 2009 at the abovementioned clinics of the hospital. The data of the experimental group were obtained after they had undertaken daily oral care with aloe vera solution of 0.5% every 8 hours (3x1) for 15 days. Data were collected from the control group after they had made their standard oral care protocol (mouth wash with abundant water or mouthwash with isotonic serum for painful conditions and tooth brushing). The observational period was determined as 15 days because the time of hospitalization and discharge was shorter at the abovementioned clinics. This period of 15 days is consistent with the healing period of mucositis noted in the literature [29, 30] .
The PCI was distributed to the patients of both groups who were literate and had no difficulty understanding what they read, and they were trained about how to evaluate oral mucositis on the first day of the oral care period of the 15-day trial. The use of PCI was taught to the relatives of those who were illiterate and who had difficulty understanding, and they were asked to keep a diary about the patient's complaints. The researcher performed the tasks below using MIR:
-Patients of both groups were examined on Day 1 and Day 15 of the observational period, and their oral mucositis scores were registered.
-PCI was distributed to the patients/relatives of the patients, and they were instructed about PCI and asked to record their oral complaints daily.
-Intra oral examination was macroscopically carried out by the researcher using a light and examining the floor of the mouth, tongue, palate, cheeks and lips.
Aloe vera gel, made of 97% pure aloe vera and 3% protein and carbohydrate and patented by the American Food and Drug Community, was used in the research. The concentrate was prepared in a liquid bottle of 1000 cc containing 995 cc distilled water and 5cc aloe vera gel, and was made up for patients' use in a sample bottle of 100 cc. The patients in the experimental group were given special oral care with the prepared concentrate every 8 hours (3x1) for 15 days. The first practice was carried out by the researcher, and the method of special oral care was instructed to the patients who were self-sufficient, and they were watched until they carried out all the steps of the oral care procedure correctly. The practice was taught to the relatives of the patients who were not self-sufficient. Similarly, they were watched until they also carried out all the steps of the oral care procedure correctly. The patients or the relatives that participated in the research were monitored every two days whether they used the concentrate regularly or not. The concentrates that were consumed were prepared again by the researcher. Those solutions that were not consumed within 2 days were prepared again, and thus we enabled the patients to use aloe vera concentration of 100 cc for 2 days. During this time, the concentrates were kept refrigeratated at a temperature between +2 and +4 C 0 . When 
Statistical analysis
After gathering data, a quantitative analysis was performed using SPSS software, version 11.5. The statistical methods used were the Chisquare test or Fisher's exact test and two independent samples t-tests to determine the significance of the characteristics for subjects between the control group and the experimental group. Student's t-test was used to determine the differences between the control and experiment group on gained scores of RMI and PCI. Also Mann-Whitney-U test and Wilcoxon test were used to determine the differences of RMI and PCI scores between the control and experimental group.
Limitations
The short period of hospitalization at the clinics, extensive patient circulation, limited number of subjects and unicentral conduction were the limitations of the study.
Results
Demographic and oral characteristics of participants
The characteristic features of the patients and the distributions according to the groups are shown in Table 1 . Experimental and control groups were compared and no significant correlation was found between the groups in terms of sex and educational status (sex x 2 = 0,258; p > 0.05, educational status x 2 = 0.097; p > 0.05).
Distribution of the factors that affected mucositis formation between groups
Significant correlation was noted only between having decayed teeth (53.3% of the experimental group had decayed teeth, whereas, 26.7% of the control group had decayed teeth), oral dryness (96.7% of the experimental group had oral dryness, whereas, 100% of the control group had oral dryness) and teeth brushing twice a day (100% of the experimental group had no teeth brushing habit twice a day, whereas, 86.7 % of the control group had no teeth brushing habit twice a day) ( Table 2) .
There was a statistically significant correlation between the scores found on Day 1 and Day 15 of the experimental group (z = -4.536, p = .000; p<0.001). As a result of the analysis, there was no statistical difference between the scores on the Day 1 and Day 15 of the control group (z = -0.257, p = 0.789; p>0.05) ( Table 3) . University Graduation 0 0 0 0 0 0 As the change curve of complaint degree of the experimental group according to the observational days indicates, we found a decrease in the complaint degree as the practice days commenced (Figure 2 ).
Statistical correlation between mean MIR scores on Day 1 and Day 15 of both the experimental and control groups is shown in
As the change curve of complaint degree of the control group according to the observational days indicates, we did not find a regular decrease in the complaint degree; to the contrary, an increase during certain periods was observed (Figure 3 ). Table 4 , no statistically significant difference was found between the comparison of the scores of the experimental and control group on Day 1, whereas, there was a statistically significant difference between scores of the groups on Day 15.
According to the
Discussion
This experimental trial with the control group provided data to assess the effectiveness of an oral care intervention which made use of aloe vera solutions to heal oral mucositis in COPD patients. Existing evidence demonstrates that oral care which is regular and maintained with a care agent is preventive for oral mucositis [13, 29] . The results of this study have provided initial support for the benefits of using an oral care protocol to reduce the severity of oral mucositis in COPD patients.
The factors that support the oral mucocitis occurence (oral dryness, bad oral hygiene, etc.) were present in most of the participants in this study. These are the complications that are most complaint by the patients with mucositis. Saadeh and Sonis et al. found oral dryness was one of the factors associated with mucositis occurrence. Oral dryness has symptoms that impact an individual's communicational skills and body image due to the difficulty it brings about in swallowing and speaking and a sense of sticking of the tongue. It also becomes easier for the dry mucous membrane to have a deteriorated integrity [27, 28] . These complaints and the severity of oral mucositis can be reduced with the regular oral care protocol [13, 31, 32] .
How good oral health is is related to the overall health and wellness; it is integral to the prevention and treatment of mucositis. Although there have not been large randomized controlled trials to test the benefit of basic oral care, few experts in the field would question its foundational importance [31, 32] . Frequently, studies have included basic oral care as a comparison with new therapies. Interestingly, these studies often fail to show the desired significant difference, contributing support for the importance of basic oral hygiene [33] [34] [35] . This trial can be added to those examples because of the comparision of the aloe vera solution with routine oral care.
This trial provides evidence that oral care with aloe vera as an intervention could be effective in reducing the oral mucisitis level and be supportive for healing. Study findings also revealed that paticipants in the experimental group had significantly less mucositis-related complaints. Salvador et al. (2012) found that oral care protocol+ cryotheraphy reduced the pain related with mucositis. Also Cheng et al. reported that preventive oral care (tooth brushing+ 0.9% sodium chloride+ 0.2% chlorhexidine mouth rinse) reduced the severity of mucositis [14, 31] .
The limited number of subjects and unicentral conduction may be the limitations of the trial. Thus, the results cannot be generalized. This trial needs to be replicated with wider samples and multicenter studies. The agent needs to be used in different oral care patient groups.
Conclusion
Findings obtained showed that the oral care with aloe vera reduced patients' oral complaints and allowed an evident decrease in oral mucositis levels. The decrease in general pain may be attributed to the analgesic effect of aloe vera, whereas, the evident decrease in mucositis levels could be attributed to its antibacterial, healing and cell-stimulant effect. The findings obtained are important in that they can be used for clinical practices based on evidence. Therefore, a systemic oral diagnosis based on evidence for all patient groups -mainly those suffering from chronic disorders is essential in order to provide oral hygiene. Nurses should have sufficient knowledge about oral care so that they can make this diagnosis. Oral hygiene is a self-care practice, so patient training should be emphasized during nursing care.
